Inhibition of T lymphocyte activation by cyclosporin A: interference with the early activation of plasma membrane phospholipid metabolism.
Rabbit lymph node and thymus lymphocytes were stimulated with concanavalin A (Con A). Cyclosporin A (CSA) inhibited in a dose-dependent way the induction of RNA and DNA synthesis; nearly complete inhibition was observed at a concentration of 200 ng/ml. Results of kinetic studies suggested that the immunosuppressive drug interfered with an early event occurring in activated lymphocytes. Among the earliest changes detectable in activated lymphocytes, the turnover of plasma membrane phospholipids is increased, predominantly of their fatty acid moieties, catalyzed by the membrane-bound lysophosphatide acyltransferase. CSA, at concentrations identical with those inhibiting macromolecular synthesis, also inhibited the Con A-stimulated specific increase in the incorporation of labeled fatty acids into plasma membrane phospholipids. When lymphocytes were stimulated with Con A for 1 hr, incorporation of labeled oleic acid and arachidonic acid approximately doubled in plasma membrane phospholipids. CSA at a concentration of 200 ng/ml prevented the elevated incorporation of labeled fatty acids into plasma membrane phospholipids of Con A-stimulated thymocytes. Concomitantly, the activation of lysolecithin acyltransferase, the key enzyme for the incorporation of long-chain fatty acids into phospholipids, was strongly inhibited. Up to high concentrations, CSA had no effect on the phospholipid metabolism of unstimulated lymphocytes. The results suggest that CSA inhibits the activation of T lymphocytes by interfering with the early activation of plasma membrane phospholipid metabolism.